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COST REDUCTION IN DRY-FARMING 
IN UTAH 
P.V. CARDON 
Major economic influences, known to be affecting farming generally 
throughout the United states, are forcing the adoption of cost-
reduction methods in dry-farming practice in Utah. 
The methods of cost reduction that are being adopted include 
(a) cultural methods involving the control of weeds, preparation of 
the seedbed, the treatment of seed for the control of smut, and the 
use of superior strains or varieties of wheat, all of which are 
expected to reduce the cost per bushel by increasing the 
acre-yield; and (b) the more economical use of labor and equipment 
on the area fa,rmed. The area farmed may be unchanged in size or 
it may be larger than formerly. Again, with no changes in owner-
ship, the area farmed may now be opera ted by a second party who 
is better equipped than the owner to operate economically. In such 
cases, farms are either leased by the operators or the operators are 
employed by the owners on a custom basis. 
It is with the more direct methods of cost reduction that the 
present study is concerned, that is, the more economical uses of 
labor and equipment. Less direct methods, being primarily agronomic, 
are considered herein only incidentally in connection with economic 
aspects. 
CO~ON CULTURAL PRACTICES 
Certain fundamentals in dry-farming under the natural con-
ditions of this state have endured with slight modification since this 
system of wheat producton found a place in Utah agriculture (about 
1865)1 . 
Alternate cropping and fallowing of the land, for example, is 
practiced in all parts of the state. Thus in the fall, the Utah dry-
farmer has half of his land ready for planting to winter wheat and 
the other half in the stubble of this year's crop, the latter half 
awaiting the plow in preparation for the next fallow season. 
While there is still some difference of opinion among dry-farmers 
as to whether the stubble might be plowed to better advantage in 
Acknowledgements.-The Ruthor gratefully acknowledges the cordial 
coopera.tion of the fa.rmers who kept the records from which the data herein 
presented were derived. He wj he also to express his deep appreciation for 
a careful and helpful r eading of the manuscript by Dr. George Stewart, 
Agronomist: Professor W. P. Thomas, AO'ricultural Economist; and Professor 
A. F. Bracken. Superintend nt of the Nephi Dry-farm Substation. Mr. Reyn-
olds Nowells r endered important service in compiling data from the original 
records. 
Publication authorized by Director, February 18, 1930 
lMerrill, L. A. 
1910 A Report of Seven Years' Investigation of Dry-Farming 
Methods. Utah Agr. Exp . Sta. But. 112, p . 95 
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the fall than in the spring, the common practice still conforms 
fairly definitely to published recommendations of the Utah Agricul-
tural Experiment Station, issued first in 1915 and at intervals since 
that time2 • 
Briefly, these recommendations, backed by experience as well 
as by experiment, are: In the fall plow enough of your stubble to 
permit of your plowing the remainder of it within the usually 
limited favorable spring period of 10 days to two weeks. 
Fall-plowed land ordinarily remains until spring as the plow 
leaves it without further cultivation. Spring-plowed land, on the 
other hand, in practice is harrowed soon after plowing or left 
unharrowed until after it is weeded in summer; or, where weeds 
are not troublesome, harrowing is deferred until just before seeding 
time in the fall. 
Although formerly dry-farmers were advised to "harrow after 
every rain" and to retain on the soil surface a "dust mulch" in 
order to conserve moisture, today common practice, fortified by the 
results of experiments3 ,4, looks to the reduction of cost and does 
not include CUltivation oftener than is necessary for weed control 
and for seedbed preparation. 
W~th the approach of seedin~ time the fallow is usually 
harrowed. Then the seed is drilled and the farmer's attention 
turned again to plowing the stubble on the other half of his land, 
in preparation for next year's fallow. 
It is with the cycle thus briefly outlined that the dry-farmer 
is concerned; and it is his aim to accomplish the various stages in 
this cycle at the lowest possible cost. 
ENDLESS EFFORT TO CURTAIL COSTS 
The struggle to accomplish cost reduction was as apparent in 
Utah a quarter of a century ago as it is today. As early as 1902, 
close students of dry-farming, as it was then practiced, reported 
that: 
"An effort has been made to reduce the expense of all 
operations to a minimum, and for this reason methods of 
harvest(ng have been devised by means of which the expense 
is much less than formerly. The 'header' has been found 
essential on the arid farms."IS, 
2Cardon, P. V. 
1915 Tillage and Rotation Experiments at the Nephi (Utah) 
Substation. U. S. Dept. of Agr. Dept. Bu!. 157 
'Harris, F. S., Bracken, A. F., and Jensen,!. J. 
1920 Sixteen Years of Dry-Farming Experiments in Utah. Utah 
Agr. Exp. Sta. Bu!. 175, p. 35 
'Stephens, D. E., McCall, M. A., and Bracken, A. F. 
1923 Experiments in Wheat Production on the Dry Lands of the 
Western United States. U. S. Dept. of Agr. Dept. Bu!. 1173 
aWidtsoe, J. A., and Merrill, L. A. 
1902 Arid F arming or Dry-Farming. Utah Agr. Exp. Sta. Bu!. 75, 
p.l09 
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Farmers of that day were urged to use the header in place of 
the binder, because they could easily double the acreage harvested 
in a day and thereby reduce costs proportionately. This and other 
economies were recommended as being essential to successful 
wheat culture in those days when 18 bushels of wheat to the acre 
comprised an average yield and the wheat brought only 40 cents. 
a bushel6 • 
In 1906 the need of economy in the operation of Utah dry-farms 
was stressed by Jardine7 who ' called attention to the fact that. 
"Profits per acre on dry farms are small, the average 
gross receipts very seldom exceeding $10 per acre. Under an 
expensive system of farming the net proceeds from a $10 
per acre crop would not be very much; hence, we see the 
necessity, if this kind of farming is to pay, of conducting all 
farm operations in such a way as to incur the minimum 
running expense." 
The same author then gave the following figures on cost of 
production: 
"The cost of producing a crop of wheat, oats, or barley, 
should not exceed four dollars per acre, after the land has 
been once cropped. When the farmer uses his own imple-
ments and teams, the cost per acre should be about as shown 
below in the first column, and where the work is let by con· 
tract the cost would be about as shown in the second column: 
Plowing .......................... __ $0.90 ............................. $1.75 
Disking ............. _.............. 0.30 ... .,........................ 0.60 
Harrowing and Seeding 0.40 ............................ 0.75 
Harvesting ....... _ ...... _._.. 0.80 ............. __ ............. 1.25 
$2.40 $4.35 
"These figures were obtained from the Grace Brothers, 
Nephi, Utah, who are practical and successful dry farmers 
and who employ up.to.date machinery and methods." 
Jardine failed to explain why costs should be only about half 
as high where the farmer's own equipment was used as where the 
work was contracted. Evidently no charge was made by the farmer 
to cover either interest or depreciation on his own equipment. 
Farrells in 1910 secured from four farmers itemized statements 
e11Jid, p. 110 
'l'Jardlne, W. M. 
1908 Arid Farming Investigations. Utah Agr. Exp. Sta. Bul. 100. 
p.153 
8FaJ"rell, F. D. 
1910 Dry Land Grains in the Great Basin. U. S. Dept. Agr. Bur~ 
Plant Ind. Cir. 61, p. 37 
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of the cost of producing an area of wheat. These statements were 
summarized as follows: 
Average Acre· 
Yield (bu.) 
Grace Brothers, Nephi, Utah ___ _____ ____________ 30.0 
James Jensen, Collinston, Utah __ __________ 25 .0 
Peter Peterson, Petersbor o, Utah ________ 24.6 
John Q. Adams, Logan, Utah ___ _________ ____ 27.0 
A verage ___ _________ ____ ________ __ _____ _________ ____ 26.65 
Average 
Acre·Cost 
$5.60 
5,47 
5.96 
5.35 
$5.59 
The average cost for each operation was reported thus: 
Plowing _______ __ __ __ __________ ______ __ ___________ ______ __ ____ __ $1.22 
Care of Fallow __ __ .. _______ __ _____ ........... ___ ___ __ __ _ ._ 0.90 
Seed ........ , ..... _ ............ _ ... _ .................... __ .... ___ . 0.57 
Planting _:. ___ __ _____________ ___ ____ ____ ___ _ .... __ ____ ._________ 0.35 
Harvesting and Threshing ________ .. ______ .. __ ____ 2.55 
$5.59 
On the ba:sis of the foregoing figures, Farrell concluded that 
"the farmer can safely depend on producing an acre of wheat 
on old land for $6, when he uses his own horses and machinery, 
and for $7 to $10 when the work is all under contract." Here again 
no explanation was offered for the relatively lower costs to the 
farmer using his own equipment. 
In the same year, 1910, Merrill9 gave the cost of "growing 
wheat upon summer fallowed land" as $6.85 an acre. 
Ten years later, in 1920, the cost of production was reported as 
$23.71 an acre10• 
This total cost was itemized as folloVls: 
Plowing ____ __ . ________ __ _____ ____ . _____ ________________ .. ___ __ _ .... ___ .. ____ ___ ...... _ .. _ ........ $3.25 
Two harrowings at 50c_ .... _ ................................ _..................... 1.00 
One weeding .. .. _____ .. _ ..... __ .__ ____ __ ____ .. _ .... __ __ _ .. __ _ ...... ___ .... _ .... _.............. 1.00 
Seeding ...... ____ _____ __ __ ________________ _______ _____ _____ ._ .. _ .. __ .............................. 1.00 
One bushel of clean seed at $2.05 __ .. __ ....... _ ..................... _._.. 2.05 
Harvesting _______ _ .. __ ___ .. ______ _ .. ___ ___ .. ______ ............. _............................... 2.00 
Threshing 20.8 bushels at 12c. __ .................... _........................ 2.50 
Hauling 20.8 bushels to market at 4c................................ .83 
Taxes for two years, the fallow and crop year at 24c.... .48 
Interest for two years on $60 land at 8 % .• _ ............. _........ 9.60 
Total Expense_ .... ___ ................................................................. $23.71 
Gross returns on 20.8 bushels at $2 ................................................ $41.60 
Net returns per crop .. __ ...... ___ .. _ .. __ ...... __ ......... __ ...................................... 17.89 
Net returns per year ...... __ .. _ .. _ .. ____ .. _......... ............................................ 8.94 
9Merr1ll, L. A. 
1910 A Report of Seven Years' Investigation of Dry·Farming 
Methods. Utah Agr. Exp. Sta. Bul. 112, p. 147 
10Harris, F. e., Bracken, A. F., and Jensen, I. J. 
1920 Sixteen Years of Dry.Farm Experiments in Utah. Utah 
Agr. Exp. Sta. Bul. 175, p. 25 
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The foregoing tabulation includes some items which did not 
appear in the earlier tabula.tions cited, for example, hauling, taxes, 
and interest on land investment. It should not be inferred, there-
fore, that the cost of producing an acre of wheat increased from 
about $6 in 1910 to $23.71 in 1920. Eliminating the hauling charge, 
taxes, and interest, the 1920 figure is reduced to $12.80, which is 
more directly comparable with the 1910 figure. E'ven then, there 
was evidently a 100 per cent increase in cost during the decade, 
which included the World War period. 
. Hauling, taxes, and interest on land investment, however, are 
legitimate charges against any crop; so the charge of $23.71 an 
acre was not exhorbitant during the War. Partly offsetting this 
charge was .the relatively high price of wheat which, with a yield 
of 20.8 bushels, brought a gross return of $41.60 an acre and a net 
of $17.89, or $8.94 for each of the two years required for the crop. 
The year 1920 marked the beginning of a decided slump in 
wheat prices (Ta.ble 1, Fig. 1). Whereas the price paid for wheat 
at Nephi, Utah, was $1.85 a bushel on August 1, 1920, it was only 
$0.87 on September 1, 1921, and the cost of production probably had 
in no way been reduced. 
,TABLE 1.-PRICES PAID FOR MILLING WHEAT B Y A MILLER AT NEPHI, UTAH, 
ON VARIOUS DATES, 1920 TO 1926, INCLUSIVE 
Prices Paid Per I Date Bushel 
Date Bushel Prices Paid Per 
April 1, 1920 $2.25 Dec. 1, 192~ $1.40 
May 1, 1920 2.40 Feb. 25, 1925 1.80 
Aug. 1, 1921 1.85 Mch. 10, 1925 1.75 
April 1, 1921 1.00 May 1, 1925 1.50 
Sept. 1, 1921 0.87 Aug·. 1, 1925 1.25 
Dec. 15, 1921 0.75 Sept. 15, 1925 1.35 
Feb. 1, 1922 0.80 Sept. 25, 1925 1.20 
June 1, 1922 1.00 Nov. 20, 1925 1.35 
Aug. 1, 1922 0.82 Dec. 10, 1925 1.40 
Sept. 1, 1922 0.77 June 10, 1926 1.10 
Dec. 1, 1922 1.00 Aug. 10, 1926 1.10 
April 1, 1923 1.05 Dec. 20, 1926 1.10 
June 1, 1923 1.00 Mch. 10, 1927 1.15 
Aug. 1, 1923 0.70 July 1, 1927 1.25 
Sept. 1, 1923 .0.80 Oct. 30, 1927 .90 to $1 
Nov. 15, 1923 0.87 April 11, 1928 1.25 
Jan. 15, 1924 0.82 Sept. 4, 1928 .82 
April 1, 1924 0.8~ Dec. 1, 1928 .90 
May 1, 1924 0.86 Mch. ~, 1929 1.00 
July 1, 19U 0.96 June 25, 1929 .93 
Aug. 1, 1924 1.15 Aug. 6, 1929 1.14 
Sept. 1, 1924 1.15 Oct. 31, 1929 .96 
Dec. 31, 1929 1.09 
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In these circumstances the dry-farmers of Utah realized that 
cost reduction offered them more hope than any other course 
immediately open to them. And to accomplish cost reduction in the 
face of continuing high costs of labor and high taxes was · no mean 
task. The effort in this direction accounts for certain significant 
changes in cultural practice. 
On the Levan Ridge, near Nephi, Juab County, for example, 
there are few horse outfits today, whereas formerly the greater 
part of the farming was done with horses. In earlier times the 
usual practice was for a farmer to trail his machinery behind 
a load of hay and a tank of water and "go out on the Ridge" to 
camp until his plowing was done or his grain was drilled or 
harvested. Then, in proper season, camp outfits were ,to be seen 
dotting the Ridge, here and there, in all directions. Today practically 
no such outfits are to be seen. Farmers come and go in automobiles; 
gasoline or kerosene drums have replaced hayracks and water 
t anks and tractors do what then was done by horses. 
Combined harvesters, moreover, have almost completely replaced 
headers, and those farmers who have enough land to justify the 
purchase of tractors and combines are doing custom work for the 
smaller land owners, who no longer find it profitable to farm in 
the old way. 
Similar changes are to be noted elsewhere than on the Levan 
Ridge. It is important, therefore, to study .these changes in practice 
and their effect upon the farmer's income. To this end the Utah 
Agricultural Experiment Station in 1926 and 1927 made some 
investigations which have resulted in the present publication. 
HOW RECORDS WERE OBTAINED 
In order to secure cost records for the fallow as well as for the 
crop seasons on the tracts of land included in this study, it was 
necessary to keep the records through two consecutive years, 1926 
and 1927. Some of the tracts were cropped the first year and 
fallowed the second, whereas others were fallowed in 1926 and 
cr'opped in 1927. So far as practicable, records of actual costs were 
obtained; but in a few instances estimates of either the crop or 
the fallow year had to be included in order to complete certain 
records for two years. Forty records were obtained, representing 
11,054 acres. 
Farmers cooperating in this study were located in Juab, Tooele, 
Box Elder, and Cache Counties, which, with Salt Lake and Utah 
Counties, embrace the principal dry-farming areas of the state. 
The writer visited the farmers at intervals during the two years 
the study was in progress, and on the occasion of his visits helped, 
when necessary, to bring the records up to date. 
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THE DRY -FARMER'S INVESTMENT 
Any consideration of investment in dry-farming in Utah should 
be prefaced by a statement regarding the peculiar circumstances 
which characterize dry-farming organization in this state. 
Dry-farmers of Utah may be grouped, roughly, as follows. 
(A) Those who live on their dry-farms, at least during 
the summer months. Only a very few are included in this 
class. 
(B) Those who live on nearby irrigated farms outside of 
farm villages and towns and operate their dry-farms as 
enterprises incidental to their major farm interests. There 
appears to be an increasing numiber of farmers in this group. 
(0) Those who live regularly in nearby farm villages 
or towns and travel regularly from their homes to their 
farms. Most of the farmers in this group, which is by far 
the largest, own and operate both irrigated and dry-farms. 
A few have only dry-farms. 
(D) Those who live in distant towns or on distant irri-
gated farms, but who do not regularly operate their dry-
farms, choosing to lease them or else hire all work done on 
them. This group, which is small, includes those farmers 
who may be thought of as owners but not operators. 
Regardless of whether this or some other grouping is considered, 
it is clear that there are several different kinds of dry-farms, or, 
rather, of dry-farming, in this state. It is apparent, also, that the 
capital investment in dry-farms in Utah must of necessity be 
confined chiefly to land, since there is little need for building, 
other than small sheds and granaries. The dwellings, barns, 
garages, and large sheds usually are located on the irrigated or on 
the town lots. Likewise, much of the machinery used on the dry-
farms is used also on the irrigated farms and, to some extent, on 
the town-lot gardens. 
For the foregoing reasons, it has been considered best in the 
present study to disregard the dry-farmer's major interests in 
anything other than his dry-farm and to make all comparisons on 
the basis of investment in (a) land, (b) equipment, and (c) labor. 
Land 
Thirty-one farmers, owning 9708 acres of dry-land, with an 
average acreage of 313·2 acres, reported an average acre-investment 
ill land of $42.42, or an average total land investment of $12,983.87 
(Table 2, Fig. 2). 
Buildings 
So few buildings were found on the dry-farms included in this 
study that average figures can be safely considered ' only as being 
suggestive of how little money is invested in this manner. 
The total building investment on the dry-farms reporting 
buildings of any character averaged $2047.35, or $5.71 an acre. 
COST REDUCTION IN DRy-FARMING IN UTAH 11 
This average is really greater than it should be, owing to the 
influence of an unusually high building investment on one par-
ticular farm which could be justified only by the exceptionally 
favorable location of this farm. Eliminating this record, the 
average investment in buildings for 16 farms reporting them 
becomes $1319, or $4.44 an acre (Table 2). 
TABLE 2.-DISTRmUTION OF I NVESTMENT ON UTAH DRY-F ARMS, 
1926 AND 1927 
Average Investment1 ..... . ....... . ................... . .. ... ....... ...... •...... . .. .. $17,045.21 
Land2 .................................................................................... 12,983.87 
Buildings ............................................................................ 1,319.06 
Equipm en t 3 ................... ............ ......................................... 2,742.28 
Percentage of Total Investment ....................................... . 
Land2 ........................................ _ ...................................... . 
Buildings .: ................................................. _ ...................... . 
Equipment3 .... ' ................................................................... . 
Average Investment per Acre ............... _ .............. ................. . 
Land2 .................................................. ____ ............................... . 
Buildings .................... ~ ...................................... ~ ............... . 
Equipment3 ........................... ............................................ . 
100.00 
76.17 
7.74 
16.09 
54.03 
42.42 
4.44 
7.17 
l Includes only investment in dry·far1;lls, excluding town lot, irrigated 
land, etc. . 
2Average of 313.2 acres per farm 
8Includes horses which averaged 6 per farm, with an average total valuation 
of $599 
Equipment 
The total investment in equipment averaged $2742.28 to the 
farm, or $7.17 an acre (Table 2). Individual records showed the 
average acre-investment to vary between $2.51 and $15.70. The more 
successful farms showed an investment in equipment of $9 t~ $12 
an acre. 
The equipment most commonly reported included: Harness, 
wagons, plows, harrows, levelers, drills, combined-harvester-thresh-
ers, tractors, horses, automobiles and small trucks. Other equipment, 
less frequently reported, included: Oil and gas tanks, sleighs, 
cultipackers, manure spreaders, weeders, headers, mowers, and 
rakes. 
Grouping all equipment as (a) cultural, (b) harvesting, (c) 
power, (d) transportation, and (e) miscellaneous, the investment 
was distributed as shown in Table 3. 
On the basis of prices obtaining in the year 1916, J. W. Paxmanl1 , 
a dry-farmer of Nephi, on temporary appointment as Dry-Farming 
llPaxman, J. W. 
1920 Important Factors in Successful Dry-farming in Utah. 
Utah Agr. Ext. Div. Cir. Vol. 8, No.2, p. 52 
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FIG. 2.-PERCENTAGE OF TOTAL INVESTMENT REPRESENTED BY LAND, 
BUILDINGS, AND EQUIPMENT, DRY.FARMS OF UTA~ 
1926 AND 1927 
(Based on Table 2) 
TABLE 3.-DISTRIDUTION OF INVESTMENT IN EQUIPMENT, 
UTAH DRY-FARMS, 1926 AND 1927 
Average Percentage 
per Farm of Total 
----------------------1----
Cultural (Plows, harrows, packers, levelers, 
spreaders, drills, and weeders) ............... _ ...... . 
Harvesting (Headers, combines, mowers, and rakes) ........... . 
Power (Tractors and horses) ............................ ~ ............... . 
Transportation (Automobiles, trucks, wagons, and sleighs).. ..... . 
Miscellaneous (Harness, oil, and gas tanks, wagon beds 
and racks, small tools, and miscellaneous) .... 
Total ........................................................... ~ ....... . 
$443.12 
766.40 
945.80 
360.20 
226.76 
$2742.28 
16.16 
27.96 
34.48 
13.14 
8.27 
100.00 
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Specialist with the Utah Agricultural Extension Service, estimated 
that a farmer with 320 acres of land-160 cropped each year-
should be equipped as shown in Table 4, the total investment 
being $9270. 
Item 
Power 
Horveshng 
Cu/furol 
Tronsporlol/on 
N;sce//Qneou$ 
FIG. 3.-DlsTRmUTION OF INVESTMENT IN EQUIPMENT 
UTAH DRY-FARMS, 1926 AND 1927 
(Based on Table 3) 
On the basis of figures given in Table 1 of the present bulletin, 
a 320-acre farm in 1926 and 1927, ten years after Paxman's figures 
were compiled, represented a total investment of $17,289.60, an 
increase of 87.59 per cent (Fig. 4). This increase in investment 
probably was due to several factors including machinery prices, 
inclusive of automobiles and trucks, as well as higher land values. 
TABLE 4.-0RGANIZATION FOR ECONOMIC' OPERATION OF A. 320-ACRE 
DRY-FARM IN 160 ACRES TO WHEAT EACH YEAR. 
Equipment 
Value of land, all in state of cultivation, 320 acres at $25 ................... : .... $8000 
4 horses, 1200 to 1400 lbs. . ....................................................................... $600 
2 work harnesses for wagon ................................................... _................... 58 
2 work harnesses for plow ........................................................................ 37 
1 farm wagon, 3lA, .inch ........................................................... :................ 120 
1 gang plow ............................................................................... _ .. _............... 75 
1 16-foot home·made harrow ........................................................................ 45 
1 16-foot home-made weeder ........................................................................ 50 
1 20.foot light harrow ........................................... _.................................... 25 
1/3 interest In 12·foot header ........................................... __ ....................... 85 
1 header box .................................................................................................... 35 
1 16-drop drill ....................................................................................... _ ........ 140 
Total Cost of Equipment ........................................... _._ ................... 0(0 •• _ ••••••••••••••• $1270 
Total Investment .................................................................................................... $9270 
·See footnote 11. 
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F IG. 4.-ToTAL R EQUmED I NVESTMENT iN EQUIPMENT FOR A 
320-ACRE DRy-FARM IN UTAH, 1916 AND 1927 
(Based on Tables 2 and 4) 
All of the records reporting tractors, included some horses as 
well. This probably resulted from the fact that most of the farmers 
had purchased tractors recently and were still keeping, and in most 
instances using, horses to supplement their tractors in plowing and " 
harvesting as well as to serve as the main source of power in the 
seeding operation or in the hauling of grain to market. 
Where tractors and horses were used jointly, the acre-investment 
in equipment was $8.77 against $5.10 where horses were used 
(Table 5). 
Labor Requirements 
The hours of man and horse labor and of man and tractor labor, 
required on the farms under study for various cultural operations, 
from plowing the land to harvesting the crop, are given in Tables 
6 and 7. 
From these tables it is seen that where horses were used the 
total labor required for each acre was 5.96 man-hours and 26.11 
horse-hours; where tractors were used the requirement for each acre 
was 3.78 man-hours and 2.82 tractor hours. 
Of the various cultural operations, plowing and harvesting 
required the most time, the other operations being relatively 
inexpensive. 
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Labor Costs 
Cooperators reported that man labor was employed as a rule at 
the rate of from $3 to $3.50 for an 8-hour day. On the basis of this 
reported wage, man-labor costs in the present study have been 
calculated at the rate of 40' cents an hour. Horse-labor costs based 
on estimates made by cooperators have been calculated at 12 cents an 
hour, tractor labor at 75 cents (fuel, grease, and repairs only), and 
combined-harvester labor at 60 cents an hour (fuel, grease and 
repairs). For total cost of each operation, including interest and 
depreciation on equipment, see Table 10. 
The average acre-cost of labor for each of the common cultural 
operations, as reported by 40 coopera tors in 1926 and 1927, is reported 
in Table 8. This table, divided into two parts, shows the labor cost 
with horse outfits and with tractor outfits. 
TABLE 5.-COMPARATIVE I VESTME T IN EQUIPMENT WHERE FAR HNG WAS 
DONE WITH TRACTORS ALONE AND WITH HORSES AND TRACTORS 
ON DRY-FARMS IN UTAH, 1926 AND 1927 
Average Average Equipment 
Motive No. of T otal Acr es Investmen t Investment 
Power . Records Acreage P er in P er 
Represented F ar m Equipment Acre 
Horses 15 5559 371 $189 0 $5.10 
Horses and 
Tractor 10 4009 401 $3520 $8.77 
The figures in Table 8 do not include interest on investmen t nor 
depreciation. It will be noted also that the total cost in each case 
does not include hauling, an item treated separately on page 16. 
TABLE 6.-MA AND HORSE LABOR (IN HOUR) REQUIRED FOR EACH COMMON 
CULTURAL OPERATION ON DRY-FAll.M OF UTAH, 1926 AND 1927 
Acreage R epresented Total Hours Hours per Acre 
Operation -
Average 
No. of Acres 
Total F ields per F ield Man H orse Man Horse 
- -- --- --- - --
Plowing 2292 33 69.45 5160 25260 2.25 11.02 
Harrowing 27181 33 82.36 2163 3334 0.3'5 1.63 
L eveling 1276 16 79.75 470 2231 0.38 1.82 
Disking 590 6 98.33 469 2164 0.62 2.86 
Weeding 606 7 86.57 1115 1525 0.60 2.51 
Seedin g 3082 35 88.07 1735 6402 0.56 2.08 
Harvesting2 1589 17 93.47 1347 4715 1.20 4.19 
--- --~ --- --- ----
T otal 
........ -- ... - . -- ..... ........ .. ._ .. _--- 5.96 26.11 
1This acreage was covered an average of 2.3 t imes. The theoretical acreage 
covered once totals 6147. 
2Combined harvester-thresher used in each case 
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TABLE 7.-MAN AND TRACTOR LABOR (IN HOURS) REQUmED FOR EACH COMMON 
CULTURAL OPERATION IN DRY·FARMS OF UTAH, 1926 AND 1927 
Acreage Represented Total Hours Hours per Acre 
Operation 
Average 
No. of Acres 
Total Fields per Field Man Tractor Man Tractor 
--- -~ - - --- --.-
Plowing 2320 20 116.00 2522 2477 1.09 1.07 
Harrowing 21951 15 146.33 925 905 0.24 0.23 
Leveling 1425 9 158.33 281 281 0.20 0.20 
Disking ~50 4 112.50 160 145 0.28 0.25 
Weeding 1513 10 151.30 569 518 0.37 0.34 
Seeding 168", 12 140.59 ~6~ 440 0.30 0.28 
Harvesting2 279b 16 174.69 2763 943 1.30 0.45 
- - -
-~ 
-- --- ---
Total ........ . .... ................ - ........... _ .. .. -...... 3.78 2.82 
lThis acreage was harrowed 1.86 times. The theoretical acreage harrowed 
once totaled 3924 acres 
2Combined harvester-thresher used in each case. 
Table 8 shows that the average labor cost of the various cultural 
operations was uniformly higher with horse outfits than with tractor 
outfits (Figs. 5, 6), the total being $5.85 as against $3.68. 
A more direct comparison of the relative labor cost of horse as 
against tractor outfits is given in Table 9, comparing the highest~ 
lowest, and a verage labor cost in each group. Here again the 
relatively low cost of tractor outfits is shown (Fig. 7). It is upon a 
seemingly widespread appreciation of this advantage in the use of 
tractors on dry-farms that the notable current change from horses 
to tractors is predicated. 
Total Cost of Cultural Methods 
In the preceding paragraphs labor costs only have been con -
sidered. It remains to consider along with labor costs the matter 
of interest on investment in equipment and depreciation on this 
equipment. This comparison is made in Table 10, which shows that 
although bearing a higher charge for interest and depreciation the 
tractor farmer's total costs were lower, the acre-cost being $6.56 
where horses alone were used as compared with $4.91 where both 
horses and tractors were used. 
Cost of Hauling Grain 
Owing to the fact that the dry-farms studied are located at 
points varying from a fract.ton of o:qe mile to as many as 15 miles 
from an elevator or railroad loading point, the cost of hauling 
varied widely, Data taken from 40 records covering a total of 87,328 
bushels of grain hauled show that the average farm hauled 2183-
bushels a distance of 4.2 miles. Most of this grain was hauled in 
wagons drawn by horses, but some was hauled in trucks. Based 
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FIG. 5.-TOTAL HOURS PER ACRE REQUIRED BY COMMON CULTURAL OPERATIONS 
ON DRY-FARMS OF UTAH, 1926 AND 1927 
(Based on Tables 6 and 7) 
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upon man, horse, and truck labor involved, the average bushel-
cost of hauling was 4 cents, or about 1 cent a mile. 
TOTAL EXPENSES 
The average total farm expense, including labor cost, hauling, . 
cash expense, interest, and depreciation, given in Table 11, was 
$16.67 an acre. The percentage distribution of total ,expense is illus-
trated in Figure 8. 
Interest on investment in land and buildings constituted the 
largest Single expense amounting to 34.6 per cent of the whole. 
Interest in this case was figured at 6 per cent per annum and two 
18 
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FIG 6.-RELATIVE COST PER ACRE OF COMMON CULTURAL OPERATIONS 
ON UTAH DRY-FARMS, 1926 AND 1927 
(Based on Table 8) 
TABLE 8.-LABOR COST PER ACRE FOR EACH COMMON CULTURAL OPERATION 
ON DRY-FARMS OF UTAH, 1926 AND 1927 
I With Horse Outfits With Tractor Outfits 
Man Horse Man Tractor 
Operation Labor Labor Labor Labor 
(at 40c (at 12c Total (at 40c (at 75c Total 
per hour) per hour) per hour) per hour) 
,--- -~ ---
Plowing $0.90 $1.32 $2.22 $0.43 $0.60 $1.03 
Harrowing 0.14 0.19 0.33 0.09 0.18 0.27 
Leveling 0.15 0:22 0.37 0.08 0.15 0.23 
Disking 0.25 0.34 0.59 0.11 0.19 0.30 
Weeding 0.24 0.30 0.54 0.14 0.26 0.40 
Seeding 0.23 0.25 0.48 0.12 0.21 0.33 
Harvesting 0.48 0.50 1.321 0.52 0.34 1.122 . 
---
Total $2.39 $3.12 $5.85 $1.49 $1.93 $3.68 
lIncluding combined-harvester labor charge of 34c per acre calculated on 
basis of 60c per hour for average outfit requiring 0.56 of an hour 
per acre. 
2Including combined-harvester labor charge of 26c per acre calculated on 
basis of 60c per hour for average outfit requiring 0.44 of an hour 
per acre. 
years' interest was charged against each crop produced, owing to 
the fact that two years, including a fallow year, are required for 
each crop. Interest charged at a lower or higher rate would, of 
course, reduce or increase this expense accordingly. 
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Labor, as might be expected, was the second highest expense 
item, or 34.4 per cent of the total expense involved. All other items 
of expense were represented by relatively low percentages. Seed 
constituted 9.2 per cent of the whole; cleaning and treating seed, 
0.8 per cent; grain hauling, 5.3 per cent; bags and twine, 3 per cent; 
repairs and replacements, 1.2 per cent ; and miscellaneous cash ex-
pense, including taxes and insurance, 10.5 per cent. 
INCOME 
The average yield of wheat reported by 33 cooperators for the 
two years under study was 22.01 bushels to the acre. The average 
price received by the cooperators was $1.14 a bushel. On the basis 
of these returns, the gross income was $25.09 an acre. 
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TABLE 9.-HIGHEST, LOWEST, AND AVERAGE COST PER ACRE FOB. ALL COMMON 
CULTURAL OPERATIONS ON DRY-FARMS OF UTAH, 1926 AND 1927 
Type of I 
Outfit Plow- Harrow- Level- Disk- Weed- Seed- Harvest-
ing ing ing ing ingl ing tng 
--- --- ---' --- ---
Horse 
Highest $4:.70 $0.62 $0.62 $1.20 0.75 $0.68 $1.79 
Lowest 1.50 0.26 0.20 0.53 0.34 0.27 1.12 
Average 2.22 0.33 0.37 0.59 0.54 OAfI 1.32 
Tractor 
Highest 1.14 0.34 0.28 0.38 0.69 0.4:0 1.46 
Lowest 0.92 0.18 0.12 0.10 0.31 0.26 0.73 
Average 1.03 0.27 0.23 0.30 0.4:0 0.33 1.12 
lWith weeder. Hand weeding or disking not covered in these figures. 
TABLE 10.-COMPARATIVE COST OF ALL COMMON CULTURAL METHODS IN 
DRY-FARMING WHERE HORSES AND TRACTORS WERE USED ON 
DRY-FARMS OF UTAH, 1926 AND 1927 
Motive No. of 
Power Ree-
ordSl 
--
Horses 15 
Horses 
and 
T ractors 10 
lFrom Table 5 
2From Table 8 
Total 
Acreage 
Repre-
sentedl 
5559 
4009 
Interest 
Average Labor on 
Acres Cost Equipment 
per per Investment 
Farml Acre2 per Acres 
371 $5.85 $0.20 
4:01 $3.68 $0.35 
s8 per cent on lh of investment, as shown in Table 5 
'10 per cent on investment, as shown in Table 5 
Deprecia-
tion Total 
on Cost 
Equipment per 
per Acre' Acre 
$0.51 $6.56 
$0.88 $4.91 
The net acre-return (gross income less total expense) as shown 
in Table 12 was $8.42 for each crop, or $4.21 a year. This is equiv-
alent to 7.8 per cent net return on the average total investment 
of $54.03 an acre. 
In order to afford a basis upon which to estimate the net income 
which could be expected in years producing higher an.d lower yie'lds 
than those of 1926 and 1927, and in years with different wheat prices, 
the data presented in Table 13 have been assembled. The figures on 
yield represent averages for the Levan Ridge as recorded each year 
by Superintendent A. F. Bracken of the Nephi Dry-Farm Substation. 
The prices given represent averages calculated from actual prices 
paid, as reported in Table 1. Yields and prices for 1920 to 1929, 
inclusive, are compared graphically in Figure 9. 
Ta.ble 13 shows that the average acre-yield for the 10-year period 
covered was 21.1 bushels, or 0.91 bushel less than the average 
(22.01) for 1926 and 1927. The same table shows the average price 
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TABLE l1.-TOTAL EXPENSES PER FARM AND PER ACRE ON DRY-FARMS 
OF UTAH, 1926 AND 1927 
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Total Average Average Percentage 
Item No. of Acres Expense Expense of Total 
Rec- Repre· per Farm per Acre Expense 
ords sented 
--- ---
Labor, including interest 
and depreciation on 
machineryl 
..................... - 25 9568 
Hauling2 
............................. -.-. 40 11054 
Interest on Investment 
in Land and Buildings& 31 10291 
Depreciation on Build-
ings4 ••••••••••••••.•.••••••••••••• 16 5340 
Seed ........................... _ ....... 33 3413 
Cleaning and Treating 
Seed ................................ 28 3017 
Repairs and Replace· 
ments 
..... _- .. -.. -_ .... _ ... _-........ .. --_ ...... 24 4902 
Bags and Twine .............. 14 1465 
Miscellaneous Cash Ex-
pense, including In-
surance and County 
Taxes (for 2 years).. .. 27 3901 
--
---
Total. ........... _ ............... 
lAverage of all methods reported in Table 10 
2At rate of $0.04 per bushel (See page 17) 
-
$2198.42 $5.74 
243.07 0.88 
1706.35 5.77 
52.76 0.16 
160.08 1.54 
14.40 0.13 
38.39 0.19 
52.67 0.50 
254.28 1.76 
--
$5239.11 $16.67 
8Two years . a t 6 per cent (does not include town lot and home) 
U.4 
5.3 
U .6 
1.0 
9.2 
0.8 
1.2 
3.0 
10.5 
100.0 
4Two years at 2 per cent per annum (does not include town buildings) 
received during the decade to have been $1.16, or 2 cents a bushel 
more than was received by cooperato~s in 1926 and 1927. 
It is believed that similar yield and price ' relationships existed 
during the same period in the other dry-farming areas from which 
records included in this study were obtained. 
TABLE 12.-GROSS AND NET INCOME PER ACRE AND PER YEAR 
ON UTAH DRY-FARMS, 1926 AND 1927 
Gross income per acre ....................................................... _ ... $25.09 
Total expense per acre ........................................................ 16.67 
Net income per acre per crop ............................................ 8.42 
Net income per acre per year ............................................ 4.21 
COMPARATIVE COSTS IN 1906, 1910, 1920, 1926, AND 1927 
On pages 4 to 6 reference is made to various estimates of 
costs from 1906 to 1920, inclusive, published by other investigators 
in this field. By way of summarizing those estimates for comparison 
with the figures for 1926 and 1927 which were derived from the 
40 records considered in the present study, Table 14 has been pre-
pared. 
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FIG. 8.-PERCENTAGE DlSTRIDUTION OF TOTAL EXPENSE, UTAH DRY-FARMS, 
1926 AND 1927, 
(Based on Table 11) 
The most direct comparison made possible by Table 14 is that 
of total labor cost (column 12). This comparison is facilitated by 
Figure 10. It is clear that labor costs, since 1920, the peak year of 
the period conSidered, have been reduced. As a matter of fact they 
were lower in 1926 and 1927 than in 1910 but considerably higher 
than in 1906 (Fig. 10). 
Total costs also have reduced since 1920, as shown in the last 
column of Table 14, being $6 to $7 an acre less in 1926 and 1927 
than in 1920. 
SIZE OF FARM AND COST OF OPERATION 
F.x'Lmination of the records included in this study reveals the fact 
that farmers owning tractors were farming not less than 160 acres 
acres of their own land besides doing some custom work on 300 to 
500 acres of land owned by other farmers. Tractor owners generally 
reported that 320 to 500 acres of land were required if tractor out-
fits were to be operated economically. In other words, it seems that 
a tract of 320 to 500 acres constitutes an economic tractor unit for 
farming on the dry-lands of Utah. 
Horse outfits, on the other hand, were being used in 1926 and 
1927 on dry-farms varying in size from 75 to 1000 acres, the number 
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of horses varying, of course, with the size of farm. On the smaller 
farms, those of less than 160 acres, it was common practice to use 
horses only in a few cultural operations, as harrowing, weeding, or 
drilling. On these farms plowing and harvesting were often done 
by tractor outfits on a custom basis. This was true also on some of 
the larger farms, especially with respect to harvesting. 
Thus, in their efforts to reduce costs of operation the dry-farmers 
of Utah are making notable adjustments in farm practice. Farmers 
who can afford to make the initial investment in tractor outfits 
and combined harvesters are doing so, expecting to secure sufficient 
TABLE lS.-AVERAGE YIELD OF DRY-FARM WINTER" WHEAT ON THE L EVAN 
RIDGE AND AVERAGE PRICES PAID BY A LOCAL KILL, 
1920 TO 1929, INCLUSIVE 
Year Acre-Yield (bu. ) Bushel Price 
1920 22 $2.17 
1921 26 0.87 
1922 16 0.88 
1928 20 0.89 
1924 17 1.04 
1925 25 1.~5 
1926 28 1.10 
1927 17 1.10 
1928 25 1.0~ 
1929 15 1.04 
Average 21.1 $1.16 
T ABLE 14.-SUMMARY OF COST PER ACRE OF GROWING WHEAT ON DRY-UND IN UTAH, AS REPORTED BY DIFFEREN1' 
INVESTIGATORS, AT INTERVALS FROM 1906 TO 1927 
... 0 
~ 
~ 1-0 ~ CI3 III Q) Q) ~ > 1=1 
1-4 
1906 Jardine 
1910 Farrell 
(Harris 
1920 (Bracken 
(Jensen 
1926·7 Cardon1 
1926.7 Cardon2 
lWith horse outfits 
2With tractor outfits 
~ 
1=1 Q) 
III 
Q) 
1-0 -
~g;, 
1=1C13 .~ ~ 
Q)-g l=1 
Q)'~ ~~ 
~ ..... 
Q) :;S 
~ p:j 
-
5 
6 
6 
18 
18 
8Two harrowings at 50 cents 
bO 
= i 
0 p:; 
~--
$0.90 
1.22 
3.25 
2.22 
1.03 
Operations on F allow 
~ 
oS 
t; 
r::t 
bO ~ 0 1=1 bO bO Q) 
.; 
.9 bO = ... 1=1 CI3 0 Q) ;;l ;a 0 1-0 
... > III 
Q) 
Q) 
:a CI3 Q) is ~ tC ..:l 
- ---
.... ... ... $0.30 • • • # $0_30 
.... ....... . .... . .. .. 0.90 
$1.0011 ..... . .... $1.00 2.00 
0.33 $0.37 0.59 0.54 0.874 
0.27 0.23 0.30 0.40 0.674 
~ 
10 0 
0 ttlQ) 
'tS1=1 :;s III ... o 1=1 
bO 0 1=10 Q)Q) 
.9 ,Q CI3~ =~ CI3 ~C13 bO ~ 
..:l ~'S ~~ 
= 
III 
;a Q) 3 ~f ttl ~.cI > Q) '0 Q) 1-0 .... 0. M Q) III III 
Q) CI3 0 =Q) CI3 - - Q) -C13 
rn. td E-4 1-4~ E-4 -- rn. =So 
---- - - --- - - --
--
---J 
$0.4011 $0.80 $ 2 .• 0 ... ... .. . .... 
0.35 2.551' 5.02 .. ... .. ... $0.57 .. ... . 
1.00 •. 506 10.75 $9.60 $0.4& 2.05 0.83 
0.48 1.327 4.874 7.83 1.U 1.54 1.87 
0.33 1.127 3.154 8.35 1.24 1.54 1.87 
Q) 
ttl 
1=1 Q) 
I=l< 
M 
~ 
"; 
~ 
0 
E-4 
--
$ 2.40 
5.59 
23.71 
17.35 
16.15 
4Includes only 1 harrowing a nd 1 weeding. Some farmers harrow 2 or 3 times and also level or disk, according to condition 
of the land, in which cases the cost would increase proportionat ely. 
IIReported as harrowing and seeding -
6Harvesting and threshing 
7Combined·harvester-thresher used in all cases 
~ 
.... 
td ; 
~ 
~ 
~ 
.... 
Q1 
COST REDUCTION IN DRy-FARMING IN UTAH 
12.00 
IO~ 
B.a; l t ..,~ 
ell b t ~ 
6()(J ~~ 
4X l~ ~ ~ ~1 "'~ ~ ~ 
2 <:X ~~ ~j ~ r ~ Q1 ~~ ~~ !'>~ ~:t ~~ 
0 ~~ 
Cos!- 1906 1910 /920 /.927 /927 
FIG. 10.-TOTAL LABOR COST PER ACRE ON UTAH DRY-FARMS AS REPORTED IN 
DIFFERENT YEARS BY DIFFERENT INVESTIGATORS, 1906 TO 1927 
(Based on Table 14) 
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eustom work, in addition to their own operation, to justify the 
expenditure. This is done in the belief that through the use of these 
power outfits costs can be minimized. In view of this demand for 
custom work, other farmers, who are either unable or unwilling to 
invest in power machinery, are finding it profitable to hire their 
plowing or harvesting done by farmers who are equipped to do it 
economically. 
This tendency is resulting in relatively few farmers doing an 
increasing amount of the dry-farming in some sections of the state, 
even though there is little ch,ange in the ownership of land. So long 
as there is enough custom work to satisfy the owners of power 
outfits, p'resent tendencies may continue; but as soon as competition 
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for c~stom work reaches a point at which the owners of power 
outfits, because of a forced reduction in custom prices, are obliged 
to operate without profit then there will either be fewer outfits 
or some other adjustment wHl be made. This may come through a 
reduction in the cost of power outfits, or in the cost of operating the 
outfits. 
OTHER POSSIBLE ECONOMIES 
Continuation of the practice of custom farming by the owners of 
power outfits is likely to lead to further economies which seem 
practicable. One of these is the removal of division fences now 
surrounding many small tracts of land. This would facilitate the 
operation of plows and other cultural machinery, besides being of 
some value in harvesting. Indirectly, the removal of some fences 
would simplify the weed problem. 
Assured of sufficient patronage to justify the expense, owners of 
harvesting outfits might add to their equipment grain wagons or 
motor trucks so constructed as to make the use of bags unnecessary. 
The use of such conveyances might also reduce the cost of hauling 
the grain to market, since they could be moved singly or in numbers 
directly from the harvester to the elevator. 
It is possible, also, that with the passing of the present owners 
of small dry-farms these farms will be purchased by the owners of 
power outfits in order that the latter might avoid continued depen-
dence on custom work. This would effect further economies in 
operation. 
SUMMARY 
For more than a quarter of a century the dry-farmers of Utah 
have been striving to reduce costs of production. The demand for 
cost reduction has been exceptionally urgent since 1920. 
Continued pressure for cost reduction is resulting not only in the 
adoption of more economical uses of labor and equipment but also 
in a notable tendency toward power farming much of which is done 
on a custom basis. Farmers owning power outfits find it desirable 
to do custom work, and small farmers without power outfits are 
finding it economical to hire much of their dry-farming done for 
them. Although there has been little change in the ownership 
of Utah dry-farms, more and more of the land is being farmed by 
fewer and fewer outfits. 
This tendency may result in still further economies, as the removal 
of many division fences, the elimination of grain bags, and a reduc-
tion in the cost of hauling grain to market. There may be, also, a 
gradual increase in the size of dry-farms brought about through 
the purchase and consolidation of small tracts by owners of power 
outfits who are not now obliged to do some custom work in order to 
operate economically. 
COST, REDUCTION IN DRy-FARMING I N UTAH 
Records kept in 1926 and 1927 by 40 dry-farmers showed: 
76.17 per cent of their investment in land, 7.74 per cent 
in buildings, and 16.09 per cent in equipment. 
An average of 313.2 acres to the farm, with an average 
acre-investment in land of $42.42. 
'An average investment in building of only $1319 to the 
farm, or $4.44 an acre. 
An average investment in equipment of $2742.28 to the 
farm, or $7.17 an acre. 
A labor requirement of 5.96 man-hours and 26.11 horse-
hours to the acre where horse outfits were used, and 3.78 
man-hours and 2.82 tractor-hours where tractor outfits 
were used. 
A total labor acre-cost (exclusive of hauling) of $5.86 
for hor.se outfits and $3.68 for tractor outfits. 
An average hauling charge of 1 cent a bushel for each 
mile hauled. 
A total acre-cost, including hauling, interest, deprecia-
tion, taxes, insurance, supplies, etc., of $16.67. 
A gross income of $25.09 an acre, based on an average 
yield of 22.01 bushels an acre and an average price of $1.14 
a bushel: 
A net acre-return (gross income less total expense) of 
$8.42 for each crop or $4.21 a year. This is equivalent to 7.8 
per cent net return on an average total acre-investment 
of $54.03. 
27 
This study takes no account of the Utah dry-farmer's expense in 
maintaining his town home. If he has no other source of income 
than his dry-farm, obviously his dry-farm must support his town 
home. Whether or not it can do this depends upon the number of 
acres farmed, the gross income, and the total expenses involved. 
A small dry-farm, even though it should show a reasonable return 
on investment, probably could not alone support the farmer's family. 
This is another reason for the tendency (1) toward larger dry-
farms and (2) toward the operation of small units on a custom 
basis. 
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